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j\jj j-J I ~ *■ Lj I JIv .r. ~*i ARN j-o ^y j j . j J? jy ( 5 ) # jjl^ I ■ I 

. ( 1) yc ^Ulj 


.(J^JI) RNAmy (5) ijjJUl :y 4, £J >1 ^ ydl . y 
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j : ‘■ > - ^ - P 

f— 'J! - 1 - ■> 
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'jJI Jili J^U] ^ DNA -Jl d L 2 
<J! (*^jJ SljJI jjULi DNA 


jjUlf ADN ^ uvUIl 



O&XJl jj 


GGU UUG AUU UGG AAU AUA ( / ) 
GGU UUG AUU UGA AAU AUA V U1I ( v 
GGU UUG AUU AGG AAU AUA :y Ull U) 


.*>UJL i^l&l 



ARNm . 2 


j^-JI 



• ^^>^1 ZJUi* 


Jl, 


G'y - leu - lie - Try - Asn 

GIj 

Gly - leu - Re - Arg 


i* . 3 


Ijakxj] 
UaXXjl 
j^agr. J I 


' Jl ° jl i>,l ^ J ^' t^ 1 >>* J*A vUl. lv , >^|.4 

t^ 1 ^ AGG Jl Try ^ jj GG !>y( 

ujij^-rj JSJj . Jl , c/u Are 



tM ' ^ ^ B -jH ^ JfoUl . In 114! 4 . 1. 1 . 1 

ib> ‘ ^ ^ * WI ri ‘ U * )l A ‘^' ^ ^ ^ ^ . u, . I . v 

■ ' >1 ^ rfjU-l B .J.1 J ^ JS^ . ' L iLi . 

’ ^ V *>* a> JSjJ I . . _ ;■„ 

*' JJi ^ ^ W r^ 1 A cta« JU, Uuu ^ RNA Jl ^ ,V ' 


. (LljJI) Al'kk,'i\ , J» J - *yt 


.iJlki-A(l . 


iujjjjl 


ADN Jlj ATP .jWj< ARN fc-M 1 |H>I : f r~ 


I ^11 * * ** wij- 


. J L - 1 V 


.Uil Jib I4JU ijuLuj £_loyl JU ^U-iVl - 
Jaii ARN Ji J JiJb ^ ARN JJ Sj-jf Ik* JMjM> - 




t AjL». tj 


ATG JLflLJI ii^Vi ;>lj Ji J jJI ADN JI Uh^ ^ 1 

... JLt AUGj Lk-UI iLJuJI J* TAG j iiwU ^1 iL-LJI , f U 

.AKNiil 

(.jJli^lj) 

^Jl jLftJajJI idjj 

1 

GGT ATG ATC CAG CAA ACC AAACGA TGT AAC AAC TCC GCA CGT AGG CAT AAC (. J 




A A J • ~ ■ 


CCA TAG TAG GTC GTT TGG TTT GCT ACA TTG TTG AGG CGT GCA TCC GTA TTG C ^ „ 


l 


1 2 3 


5 6 


7 8 9 10 11 12 13 H 15 16 1 




GGU AUG AUC CAG CAA ACC AAA CGA UGU AAC AAC UCC GCA CGU AGG CAU AAC G A(jN|b £ 

" t' 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

(j^xgi^XjSM 


US, 


AGG a_JJ <— **> -Jjl lt* 11 *>“1^ V*^ t*>* ■ * 

.Arg la 2 >jS/I jj. jm ,_JI GCG Ser js- j**> ^ 

■■ 


J ^ ^ iijyJi TCG (5) fij iJ5UJI JU,i-l <• 
.ADN JI > ATC ,i ATT j ACT Ui i>(, ,d> 


<IS 





. \ al bJUJIj Ala 4»>«-aiJI jLLt J jVI (J ix a J. \ _ 

• Asp ^ cJlijlj Ser iJJl J,Vl jaj.1. 


■' MUJI oL^Uil J Aum b^LiVI • *• I * .. 'Vl 

7 r t- * * ^ f* ' — * T 

•OUlii- j, uyljlSjl 0 | : JJLe) J_UJ| .3 


:JJUaJI . 4 

• UJ-I Jib ;a>j 1,5 jiLt is,L* I m ^ 15.3 

4uSsi[ ia>j 2,5 JI ^UiVI ij-i J JL^wjjcr oLj : j 25 - 15 
.60 J ^ jl JI UsU Jib t UfiVI ia^ ^-Lu; : , 25 ^ 
Sjl^l 3U2JI J 1 ^ 4 ; jj-JaJL ^LuiVI Ijl- !3 45 15 ^ . |j^| 

£jl> J! uyljlXJI (j JI} (^JiU ^u.) 

ol^aJI ^ ^JUju*I Uj^jut iJbLI ^UiVI ^bj : j 45 1 . . 

•r ^ 1 cJI SjlJVI 
J! Jib £L*aj I>^jjl :^Li^y»yi 





*■ 


}%.3 .(ADNJ^^^.i.J^.Ui.l :oUI_Jl.i.l 

” 5 ; ** ■» ^ 

b'ii . 5 .J^js.4 .(JJL> ADN) 

1 = 



^ ^ ' 6 3 . U i.W 


5 ADN 2 ^ I f _ 

- “ ** * » 


• uwJI sXJ _JS' ^ L Sj*J| jjj, 


.2 


uyr-T^I ^J4I j^J| JUI . JT 4*SJ J Jiju ^ 

H * 


JjJ*^I o-b-VI - 


1.3 

J^ljj-JI ADN JI -Uo-iJI JLt Juj^l JLL . : JJLuJI 

jM j* ■■, ! [ -U<j— ill JjLbj ^J| oIjl^jJSJjJI ^UJlSJ 

.ARNm JI ( ^ I ) JLc Jx |j> jy j^j| 
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: \S uy jj-J I V" 

.gJUolj |.J. ... . J ^JJ oLu'jjJ oUj_41 £*:> Aaj 

UaJl ARNm II ^ j*l> Cr- W^-l ^ r^' 

iiit j^o L.;. . <■ I (Jl Jy* ji yy” (H 1*0^0 ADN Jl i*-* 

Jl “^Ij) UAA (7) fij yl^l JCLt ^iSj-Z AsJW 1 

^1 ARNt oUJ r jj^JI J-^M c^l ** cr* 11 

* JUi*^ 

■M * 


J 



AUC AAG AGG UAC GGC GAG UAA GCA CGU GCU 

hb»^ . ARNm 

lie Lys Arg Tyr Gly Glu Ala Arg Ala 


yu>\£ uu" Jjj\ y * J ■ ... . *jUl IjJl j*mAj Jx jjiUJI - 2 

!tf . a,ui a^i .J> ^ imw 

. i_ jl-J ^ ji uaa as i>Ji ;>U *-*> jit ijaJi (.^-*-.1^ - 

U>lj IL-Jj* i^> ARNm >LluI Jt i-C* ^ — t 

t^l 

1 . %, iJI apw? oLJI ^5sj! Ls^IuiII >J> JUxlwAj . 1 - A 

vJjSn «j> ^ c^ 1 au ! j’ '■ u ^ 

jULfr # 0* UiyJl 0-*L> ji ^ &^is* 4U- * 

.C^L-^JuuII w ^> J£. yJu 

: j jj IS” , t-j *J [ J— I I ^ l .. rOj/ 1 . 

LJ.I oUilSUI j£J !>L.U JLJljjil *>iJI c^ 1 U 5 ^ 1 j! 

s/ 

u* ." t j> ,iJ,| oLal^JI ju. & oiAy »>°b UAA *j — * j'i 

^ ' .UGA , UAG aiyJI olyl, 

: jyJI oUi> ^ oy-jj-Jl >lr- Jaia ^ ■ 4 


- »»7 - 


f 3l A-tLavj^ 

■ ■ ++ 


■ 1 - ■ - ■ i 


J J 5 " eLr^ 5 ^ 1 j-^JI i J 30 

,5^iiyi aJ'IvJI ^^JLt ijjLJ-l (o) wLc-jjI I uts^JI 


ye t Ijjj] jjkzl I 


AO - 0 I» 



**j .ijiljJI iMJI JU L,UI (I) U. 

.LoJu j 55 iUjJI 

# "^jr ++ 

I ijl-L; ^ (jAi— Cjj-ll ^ jj_c jjJaJ ^ : 111 ^ • 2 

. L i^SJl'uUUisJ ^;Sui iilkJI Jlc l&Lpjy 

.iiM. jJI ^y> jjf jjLiJI jLiJ Aw j^jiaKI ciS y - 


#j Jl 5 r JuJ iJfc . i^UJI iW-JI JLt iijU-l (cj) ^cjjil^LiSjaJIj! 

n r jji ^LnJoUjj Jl jjc^UI^U .jiUJI Ljj&sJI 

l^Jlijji Jf ^ LjLJliJXJI JULjUl (1) 

: ls^^ P i*UI Lf U 


J>^u H- $>&*** - P r-^' . u + 


il *“ I 

r 1 -. j± - ■ - ^ I 


laj jy < ARNm ^ — - — l . c JIiu (ay j^-JI) pjjjSf I o[ jiJf - 3 


i pyv i 


ijjjll LfijJ iJ^LJI Ijl 



|»JL£t tyla^ Cw*ai :5 ^iUaJI . 

|t ^Vl ^ ^ iJjj Jll ijjj-JJ IL-iJ a , » . .fell iftUJI . 4 


Ly* jj^LiJI tjr&j iiLo ^ oj^h j^*IL;y^- c, 

'^1 (^1 l 5 j j^ 



j 






Jj J_?r a j_*_i C uLmIj 


<y c 

VI 




Ijl 


* ^ ^ ^-0 iLL \j ftjj - 

• li) iftUl ja ^ r j;Sil (C 


- w.- 


lr* 


** A 


\jj}\ ou^aII *- A * >N Jl i,J ^ JI 


r 


JLft . ^ 


yy f 


J! 


•Myj^ 

|y)l y; juu »^ui * ^ uy'j^l T^y J* 

.ilyJI y; JJ Wy r ARNnl 0- *WI 



ADN 


: y>yJI J*3) SiiUJI ijjjil M . l 

TAC ACC GOA TAC ATC 

AUG UAG 


ARNm ... AUG UGG CCU 

t .- .I I Meth- Try - Pro - Meth ^ 

++ # *■ 

y?yJI Mj y®- 1 y^ 


juiJI Meth - 

M * # 

Try - 

Thr - 

Meth 


ARNm ... AUG 

UGG 

ACU 

AUG 


AUG 

UGG 

ACC 

AUG 


AUG 

UGG 

ACA 

AUG 


AUG 

UGG 

ACG 

AUG 


ADN TAC 

ACC 

TGA 

TAC 

ATC 

TAC 

ACC 

TGG 

TAC 

ATC 

TAC 

ACC 

TGT 

TAC 

ATC 

TAC 

ACC 

TGC 

TAC 

ATC 

i JJ ii5Uil oTL-i>TL U jL*JI iJjylf 

t - . ^ Jj *Uj ^ J 1 **^ J - 


J - 


*+ f * * 


ijJul 





*; iiUi 

>cM> 




i# ( i*ibU y^y^l (jiUJI) 
y* #j^Ij v^y 



I_) AjA, 


i_JI iLJuJI 

‘f *■ 

:aJLJIo*^U>7U 

.T H Jju^-l ju-UJI ADN iiJLiJI ^ G U * UJI ■ * 

.T j J , *, ■ - t £^UI ADN JJ iiJUil i-5*iUjl y G - y 

C jl T jl G _> cJjyu-l A ajJUJI *xtU)lj 
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[33 ^»L^1 j 

^tj Ja>^ ,0j yjJI ARNm J JjSfl yiJ-l -u, : a 30 - 0 . 1 
yj Jjr JI J i^jll y>U>Sfl J «Wju ARNm 

.ioUc^oljp-jJL 


ARNm y yiSLj Usuj ARNm J y Ul yLU ^ : : 60 - 30 
£° <#jy^ (j? y?L>Vi a**£ ^ 

ARNm Jl l*S 'oi tfjjJI ^ ^4^ ARNm iv* o! 

.AAi-all i~>S jIa^ ay ^ yjJI jjy yi»L^ 

juu .Jl^_ ici U--^S ajL^ *ju. :< y> ARNm >**. i-^Ull 

.(ujj^l <y aJUas-I 

ft* 


yy 
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Jl J Lfw* Lk-J V cA A 1 )N lil 

ABCDEFG oLU» J 5 LiJ^I (oU^Sfl) i-JLi-ljJI jJiUI AKN 
1 ,2 ,3 ... ,7 jJaiJI Jju ARNm Jl (Exon oLjJ^I) iUL gki* 


t * 


.si jjJ I C’ l JLfl> iuJL.ua : .,«.5 *-Uj oli iJ j I *l_j»w iJ 


ADN 

JL 


(WD 


•J>j 


I uL‘ 


jy 


iliLJI iJjJI i exon 1 exon 2 exon 3 


r Liu ltl Ll|j ijliJ . u 

— 4 / ARNm 

exon 4 '/ 


T 

^yOU? ARNm 

I 


l 


e *j 


ARNm ^LuIt.iJ 
*jJI ijj . 






— ~i 

i— — , 



uL._, 


■ I ■ . 1 , I 1 i ■ I ■ 

'--••■ ‘ ii - v m i " j 


0^1) ARNm 


ARNm 


/ / / 
/ // 

✓ / ^ 

/ / ^ 


3 / / 

i / // 

' / // 

* / 

^ 


/ X 




y- ■■■-■• * ■• •• ■ 


ff?,., ., T -^ 

i i,j • _ ■ ■ -*■ : 'u .». k -_■ . . : 


^ *$+* 
S Ss 

S' S 
S S 


,V- V 



t 

!->JI *iL 



t 




ill 




ij iJL ^ki ^ jjL; ?l jdl oUi> J *oJ1 

»y L~*l J’Lxi 




# *j>L-*l L’Lo 



ARNm £1 



iljitl oLJIjl, 

ii y iufjillj yua-'VI 
j»I_j jlSLj j>Ij 



'"■'ARNm • ~^a\ 



ilj! oLjLjL> 

?j*)I jw j-Lui-^l 


s I IjJI oLJLJL>j oLJlju 



.( 7 ) 



all wl 
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4 -cljJJI ^ Laj Jj. 1 , JLuuJ aJV Uiy ^ J/tf| JLul>*^U 


VjJ^I 


j*k 4j _^ oLLjuI ^ i^U ^a f-41 L^U .**» J , 2 

^LiuJL p~J-l L^U J{ i*L»VI iLlil ^ Jjluj ADN Jl jl .» j ., |^_t 







. 4 -Jlj^JI iu_ 4 *l! iLLi ADN Jl oL^Ull >aju i^ill. 1 

ARNm Jl ^a iujl^jJI IaJjJH ^ . 

•C-UI ADNJI 

^-LJI ADN Jl Jb . * J jj ARN oLcj^f 5 o-c r.. , i-.t jl Ja>*MJ . 1.2 
■" 'J\ Lr iJ ^ Lj^ ARNm Jl oL -j. jjlc JJj 



^pJ B*kA£ ^ 

I ^yJJ ADN JJ -m J V\ Lu^u Ixjj Crtjji Jl ARNm Jl l - r ^ - jj . 

. ^ ARNm 

.sljll oLIx ji£ jluljia iua^Jfj jl 

J »>y"jJI ^ j^ oL,j> *ac ARNm Jl ^ i*kiJ| ^ . 

Jl 



_ JARNm jAi^ rJ ^ 20 Jl^ v l^ 

cy *kj> 20 JLa Ijl . jCjJI ^Ju ^ ijb-lj 2 jbj> s-~£ y ^ jy 

. 5 >JI ARNm Jl ixki J L^^JI , Lfi j^jJI 
ADN Jl ^ ^ii ARNm . :jf . 1.3 


ARNm Jl Js. 4 LL, L jl>_^V ADN Jl oLU . 


- 1(H). 






l -i c. s (3) . (2) - 


(8) - ^jy (7) . &X 
« * «. 



( 6 ). 


jU*(l) :oUtJI . 1 - 1 
i ^ ixju? (5) . AA jW* 

.»!> to-) < 4 >> 


^ i^L: iJ> Ixj jyL* :iijjJi Ja ■ ^ 


J J>* l**L> 


jJai-l iuuLsJI - ^iA^ 1 J 1 -^ 1 W : 

^v,u :(i) t 1 ' 11 

^ * .(RNA) 


t RNA Ji *JLJ. A > • A 5 -^A A‘ 1 iA 1 - ’ 

- A"j A j: : ^ :Jlc * 0 >j 20 = 



%100 


^ 20 


%30 — 


(A) 


2 = 


7 = 


20 x 10 


-=U . 6 = 


30 x 20 


A 


100 

35x20 


100 


= G . 5 = 


100 

20 x 25 , . 


100 


< 


:(oVLs>tfl jJb-1) RNA Jli^ 


GGCUACCAAUGGACGACGAG 


f * J 


ADN - 1 

(D) 1 

T 

(R) jj-Hj 
V 

^Uil jSLJI 

J>3^ cT'^l £> 

M 

ir 


. t I jjJ) J- 4 * *** 


aJLm 


40 = 


* 

2A + 3 C jl IJu> 40 = AU 1 ' 1 * 2 

itil . 40 = 2 A + 3 < 

1, - All 

’ ' 2 "C + G 

G aJLft = C T = A i.u. uji *JU- ; U »JxLi v*-*> :ji| 


(36 ^0)1 

. 1-1 



^U:^l aUj* : (I) JSLUf. 
>^liL>^ :(o) JSJUI 

: L»* jjL» Ju . 2 

iljJI : (!) JSLJI. 

Jjt4i I: (o) JS^JI. 

** 

:oUUti,U 5'.3 


4 - ^ 2±u\j . 3 • •- -tl ADN JI il 1— . 2 . ARNm - 1 

** u t # ■ -^r 

. 6 .iJljA 5>.l yi . 5 , l JitJI) ARNt 

• ( i ) 3 ^'*** ^ i j* -- j ■ ^ 



o 

H*N - CH - C - OH + H-N - CH - C - OH 

2 i 2 i 


R 


h 2 n 


- CH 


O 

// 

C — HN 

A 


R 
O 
C - 


OH + H 2 0 


R 


tr 1 


*1 , A 


R 


I AL> 


:ifA' ^ JA - II 


i n — ! rn — i i — i i i i i i i~i i i i i i i i i r 

GCT G T A AT GTT A AT TTA GGT CAT 

CGA CAA TTA CAA TTA AAT CCA GTA 

iii i ii* iii ill 1 I I I — l — I 1 — I — I 1 — I — L 


ADN 

iLJLJI 


* ** 

II* 
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5 j-dl L-J - 3 

.ARNm JliLJ-.J>^ J>i (DAMN Jia_L.J> : ili>TUI. 
ja o- ADN Jl oLi-i> xe - 

. ip< XJ 


.(Exon oUjjS'ND :iJ I jJ I ^ki)l * 
.(Intron oUj^VI) riJUJI ^JaiJI **' 

Ur ikj II j iJljJI -r^ JJ* ARNm H ^ ADN ^ c l/** 1 - 

^ L .ZJIjJIgJuJI 

t rbu^NI 


.i)la j-S- ilia >1 yJI CjIjjjII jj^— 1 - 

.illjjl jJaiJi ^.mmT.JI oIjl-jjJOs^I Cf* ARN Jl OJ&i • 



ARNt J) J*J j-# JiU u^ 1 Ja ^ j " : o 1 ^ 1 - 1 

#■% 

. ATP . Ja*> - ARNt - ^UJI . 2 


iJjUx # UaJl j-t 3 


ARNt + AA + ATP AA - ARNt + ADP + Pi 

y J^U; : J^UJI 

,iu>>JI ii>y» J J^UsJI ty> i - 4 

»■+ 


(40 

val - A. Glu - Ser - Val - Ala - ser - ser - Thr - leu - leu - Arg . 1 

.iJLJI J!jfi I o-U-Stl U^iii il.\£ > i>Stl ->y\J\ . ti-JlSLiV! . 2 

.yWjDI 

CUC ji CUG ji CUA ji CUU uji\ oVUI J* y ’J=ki!! 

.leu *jw jJJI <>^^1 t^a-Lj-1 ^ 

*4 
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M 


2 A = ( A 4 < 2 <; + C = A2 + T2 (G + O = (A + T) 2 


: ( 1 ) iJjLai 




T = A = 5| ^ f 40 = A 8 40 = A 2 + A 6 40 = A2 + (A2x3) 



30 = 10 - 40 = C 3 40 = (5) 2 + C 3 


1111 I I 1 1 I III III 

ACCGGTTGGCACGGT 

TGGCCAACCGTGCCA 

-LI Ml 


: ADN JI 



r-j- 


(c*vu>ni ^jbJ} 



JiLJI ARN xJl . 1 - 1 


Ju>>JI « LJI JiUI ARN J>j i* , 

S-J'Xj ARNm JI I Sy«lj Js* (Jyuj :ZJu~yll 

.J^LSUJI iAtli *-— > J^UjVI j Anti-codon olkil 

^jj^il XJwJI JbJL^ ^ L^-JLc. JuiaII iJLjail . 2 

H- 



T 



I I I 



n — r 




! I T 


CAA UGA UAU AAA UAG CCU 



JJUI ARNJI t lyi 


. , GUU ACU AUA UUU AUC GGA 

AjU — I — I — I 1 — I — I I I I III 



~i — n 1 — i — i 1 — i — i 1 — i — i 1 — i— i 1 — r- r 

GTT ACT ATA TTT ATC GGA 

CAA TGA TAT AAA TAG CCT 


j — i — i 1 i i i i i tii 



J^l ARN JI ijJii 



JuJlC 

— * ■* w 


lijjji 1 JUJL-fi - 3 




mJI 


^,..; 7 ..,yi t\^\ . r 


~i i i i i — i — i — i — i — r — i — i — i — i — r 

UACACUC CUAAGACU 

4 


. J y-j ARN J[ ADN ^1., :* ^[Jai) ,1-11 
^l... ;; ...^l Ajlfi . ’ ^i -- .VI ^ -i ' ■ :i ■-„... vi 

r J\.2 


r 


l — i — i — i — i — i — i — i — i — i i 


T 


TGTGAGGATTCTGA 

ACACTCCTAAGACT 

-I ■ — i — i — l — l— —l — i — l — l l l ■ i 


ARNm 


aJLJLJI :Ji*ispci}\ 


anmmJI aLU I 
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(42 J1JI £*L>) 

.oULJI 2-. i^u*il >IJI yw - 
(ARNt H J»-> j**SN J*J.I ARNm ..j^JI) b\jJ\, 

•m 

. jljl>JI zjjcl* JLL JjUaJj t ARNm Jx j»_jj.>*JI Jltijt jj*i i)lki-*iVI - 

,JLJuJI J-bUJ* Jl~gxa. i l JLoaJ ijl^lJI - 



; ■ -*J I Ij_^J I J ( * **- > * 1 J ■ 


j ~i :OLo jIaI I . u 

U-i J^-JI - 1 J-& ^U-iVI jfji) J! ^ <y *1 

. J j ; fill Jj JLuj al yJI ADN ^ jS—d tA J-t *-? b.J^ ***.t^*^ jij • ( 

. (ARNm) ARN J Ji*=j ^ - tJyx>J* £AJi^)| 

(2) 'tjj*-# ».A»j (1) :C>ULJi - i . 2 


ARNm (4) Yjjjto (3) 




It " 


t 


A*>ji JI :» jaUxJI . Ct . «—» 

.kljJI ^ J/*l a, J.\ : J*UI . P 

H 

Dlki-Vi Zl>^* iJUJi ii»JU 

^ 14 

ai+Ji *!»,. ^ aiuji iUjii 

. J»UI oikk. + f~J\ - Y 




> n 


( Ac ; ck k <; < a<: cga aga aga tgt gag tctgaa.4 
cac ctc 1 ( <; < ac cga aga aga tgt gag tct gat ji 
cac ctc tcg cac cga aga aga tgt gag tct gac j 

CAC CTC TCG CAC CGA AGA AGA TGT GAG TCT GAG J 

^Ij) A l — LJI ^ 2 J 1 1 05 -a-J.I JLjuiJI iLl J\ JSL2J . 5 

.(25^1 

-11 J 6 (i> t:^ JI) 0^w»Sfl OOuJ.) ^ c^^Jl jLJtj JSLi; 


C00H 


C00H 


C00H 


C00H 




NH 2 - CH - CH 2 - SH + CH - CH - SH — ► H O + CH - CH2 - S - S - CH2 - CH 

I 10] | t I 


NH 


2 


NH 


2 


t/Uf 


NH 


2 





VI yL^VI 


:guUJ! JJbfi.Ll 

M 


* 



Ji- i-i - ^ L-LJ ,j- L* 


•U 


! J {_$“* * 


.O 



c- 




vA 7 (y i*^Vl (yU>vi JUjl^v 1 jla; j^- LVjU ^ . 

'> ^ Ij^, 






iSjJj** ARNt JI :r . _> 

*+ w * * 

Ja>VL ARNt JI J^x (JJi*; iiU JLjcl-, 1 : JJbcJI 
j M .,,;. t.o 'VI ii>^o Jxx :iJL> Jll ^yJLt cijjcJI .1.2 


'JJ b>l I pj Lf-J (jV il> ^ y -_mJ . i_j 

piJ ARNm ji> ^ JI Jii ^ jl IJLI 


ADN 


i .ARNm . ^ 1 I ij L^j . iLlju . I 
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k L. I-Uj -LJLrt ^ IJ ( UfJ *‘j) JjjjJl jX ^ 

. • Lu. J I jlx (ju I j 15J I * Lili> 1 


&£JLj lJU Xl Ju, (3) ,5 JL^J j_JL^ jJ (2) ^ Jij jJ (1) :oU(_t_JI -1-1 

Jj (4) .oIj^jJMI 

* 2 _ r ijJJ i-ISJI gJU . y 

ij&jJLut (<** 'a> jSJj 4JL>^>' ( ( Cj ) *L*J 1 ft JlX Lii 

^ tj j A t ‘. ^j J - I t ^ <Cjj> c ( l h I 

: JjjL^-i toLw JmJL^ .1.2 




)_«o) *^r 



l j ~-"- * * I t I ^jJ (^1 1 pjJ *■* «n^ ft 


T + C G T 




G + C 


iiXJUiwJL 


ii^UU 

f * 

.(3,12 j 0,93) 


iTiJL 

JjX 


* 

t = A jjlx : jl ^3 —jLJI J. i L*-zJI ^ t ; r ; :^L x .; v .^Vl :i: 
f ^JI jxl^UI jjx) ^1 T + C = A + G jl U-f .G jjx = C . 

w 


~ ~*o. 


. (i^LrJUij*JI JxlyUI 



LU; LUj 

U li»j .C -^— » C .T -^-* A jU (1.2) Jl>Jl c L^j 


ADN Jl oj&k . (1) 

Jji ck^ 3 


w iliUI ADN Jl isjj> i~jj 

^ ~ ^ * j * j) . ■ j > I 1 U ^** 1 ■ n 1 ■ * 

. ( G £» Ji*j jj C) j (1 £J> JiJy A ) X*X*>j j XX 
ADN ijJii ^ Vj/VI xpI^aJI uU . i . 3 

24 = C + G + T + A : lujJ 

fi 

c = G < T = A : ji U 
24 = 2 G + 2 A < 


12 = G + A < 


( 1 ) 



M = 


G 


1,4 = 


A2 

G2 


i« A + 1 , , 

m= g7c :M 


- 10 '» - 


R 

-U AlljkJl J5Liiil -LxJI ijkr ^JJ ol^JUJI J%-t 
oltLjjVI ( 4 : a ,^r ijlyUI iUJI e JU , jUVI 




C“" ‘/- Ul jL ^ 1 jUL A^I>JI i*JI ftjx c - .. 




^ jL rl^ 

* * * J 

X— bj-Jlj £^ J V' i^L“i -b-uJ J__I_ IJ _J| . 1 - - 1 _ 1 

<S J tL^^ 1 Li. I jill 1 >_.jJJI L.i , ARN Jl ; -u 

■ 1 - k “ jSI <s ARN Jl ^ t^y 1 >■ <>pau oLwj^jj 

2 J^jJI uy-j^i £Ui)tl jjk! Jju jkai 

r* i - £L “_ 8 • 0 0 - -y u ^> ( 2 ) j^jji ^ 

• i£ -^ JI y r * 12 icLJI Jl 8 ieUI J^o i_^Ju jXi 

^ — • JJX, 4 *j;LJI ^ . IjjjJ J.1^ L pUiVI Ji*il- (1) U ., » : 
ARNmJlcli,Ki j| jj p.,1 k ‘ . . y 

C * ^ cy>j ^ ^3^b>l JU Ji>^; 

.(i-^-^l) a^j^l Vjf (^L*ii*i*^l) 



7J — 1 


- • ^ 4J.L4J (2) . (iJjjil) ADN (1) :oUUJI 2 
(8) - r jJ^ (7) ,uy“^ (6) .ARNm (5) .^L^VI J ARNm 

.iJLLu^'VI jl 





L.UI ADN TAC TCC CTC AAT CTT AAT TTG 

LiUI ARNm AUG AGG GAG UUA GAA UUA AAC 

I ^jlJlii_Jlil_L, Met - Arg - A.glu - Leu - A.glu - Leu - Asn 

LoUll^iADN TAC TCC CTC AAT CTT ATT TTG 

ifiUI -ls i ARNm AUG AGG GAG UUA GAA UAA AAC 

I <ijDI ji ^iJl a_L, Met -Arg -A.glu -Leu -A.glu- Stop 

ISatt “ ; 7 l - il ^ 1 c> *j4i« C_J ^jyii « UJI 
^ An • CJXi-l jru^l ^ ^ AAT ftj-ftl J\ JljLjj^uJ iJj^l 
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; <5) oUl . t-J 

:oUUI 



tJOj 




a) 

( 2 ) 


fjijrij (3 
■Uzu iiij I I j (4) 


« ## * * 


ARNt ^ (5) 


Sjrflj) 6 ^* 1 jJ I (<») 

ARNm (7) 


■Ul ■-■“--Nli j 





:e 



:iJVl 


ADN Jl c >JLJl 


A 5ft 




ADN JJ UUJI i ai^UI JU jl^ ARN Jl 




j JjLL* tARNm JJ iJjSUI) *JuJuU oU^j-lS'j-JI 

juJytfl JyC S^r^j .wJUJf ADN Jl -L/ 

JJI ARNm Jl * jj» J£-U - 


.5JUJI ^kaJt J-aJ 1)0 iJI-JI gJJ» - 

. £fcj?UI J ARNm Jl - 

:5J jlill .1.3 

^ jti . (24) ^ <y (2) J5LUI ^ (1) J£UI 

.(Leu) j* (2) J5w)l (Phe) &£■ oW* (1) J&4JI 




^ H ^al ( 2 ) j ( 1 ) jjJSbiJI 


: £ 


iLjjjVl JtclyUI - V* 


^abJI ^lli. 


^ U/jJ + 


lit 




( 2 ) 



12 - G + G 1,4 4= G - 12 = G 1,4 (1) 


12 


5 = C :^J 5 =-2±-= G 4= 12 = G 2,4 4= 

7 = T -LLrfj 7 = 5 x 1,4 = A : (2) J j* jjc Jl 



:ADN J! 


lfij> iakiJI »J» 


G j C iit < T j A 


j f f 7 = A 

a-L* jl ^1 J 

l 5 = C 


G 


A + T * 


G + C 


oL> l y* tXUJI . 


ADN Jl 


Lfts? (J-U iij** 


A + T lijUl S J* Ujl*. 


G + C 

l^SL-li J-Lj « (G + C) SaL^ ADN Jl tiL*U i>jj abj; 
-LLJI ADN Jl ^(G + C) < (A + T) 3 . ...J jl Uj < (A + T) 

.dL.L*JI iLJi jjSw" »i* 


( 45 < jj H g) 



1 


(B XL-mImt) jljJI aJud, * 


23 24 25 26 27 


j-» f - 1 . ^ Ljjd * 

s 

28 29 30 



iL-P I jj J I ft jjLiJ I Jj-X> J i L * 


GGU UUU UUU UAU ACU CCU AAA ACU :JIS ARNm Jl ^ * 

-LX-I — L_LJ — l_LJ t t i III III 111 I i I - 


*j& (B) 4 1 mi 1 1 n 1 1 .7, 0 ^sLi 




CCA AAA AAA ATA TGA GGA TTT TGA 

- 1 - 1 1 i i i iii iii 


■ ( Ux i ^V I ) i-j IjjJI S^LiJI 4+>jj : # ^teliaJI .1.2 



J 


* *+ 






® - NH - CH - 


O 


_ I 


CH 


iJLU iLIj 


CH 


- NH - CH - 


O 

C - NH 


- CH - 


O 
C - 


© 


t 


CH 


S 


jJul 




i'J 


t — 

, J . ■ ' J 1 * J ■* 1 


© 


■* — #4 


^u>S/i i-**. 


^wV-J 


<M J* 


A* 


i-l- ^j>[ f I y>[ ^L-l { Js- uJ *& > - *1 

‘ illuul A jJa-Ja l ■> $ ■ ■-; (jrtJLjjjlj ijCL-Jj ( L_*jjjl») *‘ * ' ^ 

. LsJLj la*; ot aLJlJI i>lii ijjjUJI oLjJI oli t> ■l*i)l 



iJ 



(AON) 23jjl\ J 


* #■ 


\jpj[ A-2 .**l 2J 


L JUi :5>UI I 

.JuLsaJI iJLij 


33 j*Jj sj^l J\ j_yi A j G Jl-Li*J :^jliJI J-J^U a*— JL f - 2 

361 5>ol ^1 u^Lo CCCA oIjuj j-J^j-jJI Ulfrl :oJUJi JJSU l—JU 
au 362 ijJ Jl <y CCAC iiU>J jl 362 

T J C jpXSj#^ 


I I ' 


23 24 ,*S It, 27 2H 2V 30 

GfiV 0 ™> (l 1 * 1 ' 1 ) On) 0 l |l !) - (jj™)-( 5 *) - (Jh?) 

I 



ARNm Jl (j^Sy i-J I jj} 1 5 Jjjl> J U • L; * 


(;GU CIU UDU UAU ACU CCU AAA ACU 

111 I I I- I I I L-U — ■ 


I 


J* j*£. (II) iL^luJI i jjja Jajj-i oj&-^ 


CCA GAA AAA ATA TGA GGA TTT TGA 

1 1 f i i r_ i i i iii iii i i 


toUrfljJdl. 

j i-LLLJI i_£jL*JI Jl ^ AAA iLy^UJI ^ 1 1 .? . 1 


^ ^ GAA Juft UL , (phe) (24) ^ 

G -j p-LJ! ,jAkjJI 24 ^ A J|jl**J jl (Leu) . (24) *Sj t : Jy\ 


uyi ijiJaN : J . j 



Jajj-iJI 


1 2 3 

4 5 6 

7 8 9 

10 11 

12 

13 14 

15 

16 

17 

18 

AAA 

T G G 

GAA 

A T 

T 

G T 

T 

A 

A 

G 

1 2 3 

4 5 6 

7 8 9 

10 11 

12 

13 14 

15 

16 

17 

18 

A A A 

UGG 

GAA 

A U 

U 

G U 

V 

A 

A 

G 

Ivs - 

|f 

try - 

A.GIu - 

Isoleu - 

Val 



lys 

Ll 

* f 


ARNm .2 


.oIjikJL I^JLc jik, . 1.3 

ARNm — . J* 4 j 3 G (iiLfel) v 

-AON Jl Ja*> Js. C UujyJS^j iiU,f 
ARNm — * Jic U 15 ;, 



'J 


.AON J I Jij> ^jj v „^ i A 1 5 j »jlj jJlT 

^L*-SU( JcUJI ojj> ^jje jL*i Jl dUj jb . ^ 

jl Lijf . 13 j 


-M 2 - 


s^Ull 0 at*Jd\ iix XPA LJLt* 

Leu - Pro - lie - Val - Me 

oI> ^ oLall ^Jj XPA ^'Vl Jjui; iUUI SjiUI . 2 

Jl*_> J bf 66 pij S— J^LJI ^ G J j-Kj-Jl 

.(ADN) iijJLI it JauljJ I »i* Hljl ^3 Ji^ll JJLi-l r*>L» I 

LoJutlo A*J> jv-iaJ itL> 24 Jut; u~-> (T - X) L-J ^UpoVI . ->■ 

(X - X ) * ■ - - ' o Lu L« I « jJ-Lsb I ^JluiJ j j Ls XPA I j j— >jJ cb j • 

j-f-9 Jiil J XPA i*-^ oJ 

4*1^ ij-t < II ijjjil *X*\ 4J >^ J r- 1 



^>jJf : V 

JuLfJI : Y JJ ^ : V" J^ 11 " V 


146 = i*^*V I ^Lp-VI jJLt . 2 



V f j 0 -> a o *■ «aJ 1 ij-* I lj I * # j* I j 148 

»j-°L> 146 a>jJ lij *uii «>*L> 147 ^,1 

146 Af^jj ^ > g 


VI ^L^VI 


Glu — Arg — Phe - Phe — A. Glu — Ser - 


1 


39 40 41 42 43 44 46 

. ol jJ5"j-y jl"^* - 1 - V* 

:iJbJf ujVJI oVUI ^JipI Jj-J 

.42 fJjj 41 ^jJU AGAA j\ AAGA j\ GAAA 

jJl&j (^jJ) 5uu_J? J. . . k" . S , i (ij jjll) ADN Jl ot>»lj j-o SjiiaJI jl . 2 

jii I 1 by>l* *~^VI 


A(,A A AC GAG UUC CAC UGC CAA ... GAU CCC GAC ACC UGC AGC CAG CUC jjUJI ARNm - 3 
AGA AAC GAG UUC UAG UGC CAA ... GAU CCC GAC ACC UGC AGC CAG CUC ^LJI ji/l ARNm 

AGA AAC GAG UUC CAG UGC CAA... GAU CCC GGG UGA CAC CUG CAG CCA JUIJJVI ARNm 

Arg - Asn - A.Glo - Phe - Gin - Cys * Glu ... Asp -Pro- A. Asp - Thr - Cjs - Ser - Gin - Len :J/*I JJ^ULJL . 4 
Arg - Asa - A.Glu - Phe 

Arg -Asa - A.GId - Phe - Gin - Cjs - Gin ... Asp-Pro-Gly 


S 





^ JJ-c jaii J\ jL- oji . s 

• JjSJI fL. J^lSj 3jarj r-ui | l.;....| | 


J jj j 1 n ^ 


O'* 4 , .J^^ VI 4..rt a Js J 1 L im 7 ... I j^jl Xy. 

^ lj| LjU 2jjj* ^jJ ^ HFA 

-Jjj~JjSUj iliLJI LJLiill 

V L^ HFB ^jJI ^oJ ol^ 4 - 3 i_5U ^jf ^yi ^ 

Jjj~JjSUJ iJUAJI o^JbL-if v L_ii ^IjjJI ^ LjUI LJjll 

-tat jl 


j 

■H *■ ._jT 


jjS^. i^jUt LXjLI ADN JU 


.i jJLs jl Jl > . 7 „ L L.I (ADN) 



*Q. i 




VI -Jb . 1 . 1 


• CryjjU^ oub - yJ^U t>j jJu 

** ** w » . * 

jl j 3 UaJ I _ 2 


j 


J* j***T :o >iaJ 



* ^ 


I ^ 4S.J** ^U; j| ^ iiL>| 


Alt XPA ZJLirf . 1 . 


Leu — Pro — 1 hr — Cys — Ac.Asp 


Jj — ^ 


-Mil 



1 17 


: Cj I -L^p JUI Jl ^Jl . 1-1 

■ (‘■ir-j-li ARN) ARNm Jl Jju - 
: ^ ^ I JL I o UjJL*il .2 

■f 

^‘UJI JJL* . 

• W*i r Jl £tu e I^J.| r jJI oL JJ Ll^yi L^jU . 

J-^ Hb ARN JL jj^bUI ^ .ii.^1 1 ja^ j . 

i-JL^I Hb o^jLLj ^ .. ^4 


ARN JL jjJL*ll ^ a . h 1 1 (jia-j J 

.<Uiajj_JI o 



I oL»jJL*ll 



0 _ r JL-J t 



V^Ih <J ,^1 

LlL^^JIj ajjj^) 



ARN 


> IjjJ I 4— *jl*i I JJLw <^XJl^o}\ Ja^j J j 
S-L“ a '^ ^jjj j iJX 3„Lp*_>) ^ 1 [ 

cr\j '-j-ll jji y^L J (u^j-Lc- j ft : jt l JJL-« yy jj_JI 


J^LiJI IJa J oLijjj^l jj,> jyj j ^| yjj _ 3 


•Lyj^ J! (ARN m ) i^^ji iju ji 


y 5 J-3* ^ 


r^^U^yfj i^cJI gJLdl JJLo . 1-11 



Vr^lL J-L (2100 Cpm) 


.j_x J_c Jx (Ocpm) i^juLLa pL*j,^| i. ■,< 


1 -_yjn - 

t 

I 2> JuiJmO 

** +* ■■ 

LT O I Jyj ^ Jx - 

. Cjyj*)l I ^ i^u.J 1 ^JwJCw’O jJ 


•Lyj^fJI y^>J \Jjjj^> ° j I ^y>j ♦ 




.yJa^iJI ^JbJI iJjb _ 2 
Lyjj-JI yJJ ^ A>>j £■* J^-JI J ^i^-cjljJI . 

LyVI J^-iJI jojl^ Jl jLjj^JI ijLJ ^ ARNm 

■^^jjjyJI 


- 1 It. . 


ATP Jij k.AaJI oU>i i^>VI ^L>VI ^ J*JI - 

.ARNt JL Ja*Jy (iiU») 




(J liJJ j | «JOj *k* J OyjjJ Jf i — ^ L^ 1 ^ — “-" 4 • ~ 

.Ll^ljiJlks-7I.LljJI:>ly 

: 2 ^ J 1 ^ *& 

i ^ i— *JI 0 J* J-^Lr-la-JI 

; ^JiJ Jujl, JVI J*. t L^OJ e^! *JUjjVI C*'^Li;>i'l 

.J^ULUJUL* J>Ju ji c ,lil 

■M- "" 

iJlil Ji-la J-i?j Lyjy _t*j J : 2~^ 

{j. £■ ijLx £jail jCjJI aJU- 1 »k J ^jlil -kjl JJ j J»V 
(ADN) 17 * (ARNr) _> . (ARNm) v* • tARNt) f uy S-TUt - 3 

j3j 3 Jl (uyj.J^ 12 j— al*JI ^ i < > «f"» » (J j*aL*J 

(ARNm) u^l 


Jj; 5J oLJxJU y 


•j*b J— *-l 


ill kyjil J>U^VI L-cJ JJll, (ARNt) 



I. 


, o 


Jl (ARNm) v* ^!j*L> * L* f>~ (ARNr) ^ ^*JI . 

.(ARNt) I^JlikJ* (12) 

*j J»j pjj ^ jjl* aj>Ij ARNm JbJl) i-?l» oyj^ * 

,Lu J j ARNr j ARNt ^ J .ayjJI J *1^1 

.oivjji ^ ji 

fJ>L* - V -*j» - < . 1 - II 

oy-jji W*i eH - ^ ^ * 2 

.ARNm i>>J * k . " ; *) 



JejJ - 1 jr^jl pjx «- sj-l oUjj^-JI J ^ £l*-&VI **•*! 

.ARNm Jl i-jLjJ o^jJI ^-* 

.j ^ S' k ; ; uy jJI jjf jfi <_*k - ;^VJw-VI 

.oUyji + ARN : r) 3^J ^L*JJI oUJUI. 3 


IM» 


VI 



r 


"»■ " ^ 

J AKNm _JI AAC ifjjJL! i^UI ^ . Jlj^vi 

i .Leucine ^Sfl ^iuJ-l ^J| UIJG Sj-IJI 

• 4 — JLJLj 

B-fe 

JA6 A»j7 :^» i**aJI ,M J, ^ ^1 i-JljjJI i^jJUll i_^u . 

Jf . _ . fr ■ ■ 

j/l "L 1 Lr JjJ jJLZJ oLj^ 

•(V5L'0- 


14 [ M 

> 4 ^ 


ADN 


>j 7 j 6 eft* . . > jJll oy T Jl £wo : “ ■ . 3 
: Lf^d kT I . V i y.w . 1 1 i-Ui» JU ijjJ 

>TAC GAC TCA CCT CTC CAC GGA 

AUG CUG AGU GGA GAG GUG CCU 

-u^JI ij^L o Met - Leu - Ser - Gly - A.Glu - Val - Pro 

>j LiU?li < UU ,>. 7 , , J l ^li . 

.J^llll JL, 7,.. ..,.11 JJjCL^ _JLJ l ... r . Ji 


ARNm 


# ■* — 


^ ^ 1 ^ - 3 * Ij-J I - 2 . ^ j „ 1 ; o U L_J I „ 1 - I 

■* ■■ #■ 


. JuLc iryjj* - 7 tj&j c+£ . 6 , 


AJ 


ll? . 5 



J 

- 15 


- 10 lAjjj^. 9 .Jj JJI J^_> 

++ 

°kyj^! - 13 •'Jr'Jj-i - 12 >: - 11 

* ■“ *- * I ARNAt juaII . 14 -jjj . J) 

.ADN. 17 .ARNm. 16.^1 


.ARNr . j> ARNm . u ARNt. 


fjl oULi> uryjJI uOkj J>| ^ ^Jj UJ^JJ u» :Jkxj 

UjJI ^ l — S^UaiJl ARN Jl %j/\ 


► j^ju :#ljJI 




ADN Jl obj 


.51^1 J>l 3 oL^J 


‘k J ARNr Jl. 

J| oIja-JI c*j£j ARNm j ARNt ^ * 


- I IK - 


Olyl ^1 - (X 

iaUJIolylJlj ARNm JJ 

:ARNt y 


ARNm: CCC CCG CGC CGG GCC GCG GGC GGG 



2 o 

rJ-l 


l a^_j.i 

c 

G 

3 cj^ai 


CCC 

CGC 

C 

c 

CCG 

CGG 

G 


GCC 

GGC 

C 

G 

GCG 

GGG 

G 


ARNt: GGG GGC GCG GCC CGG CGC CCG CCC 


yic i>olj j-uju 5 JUI y - (3 

JJL. ylilj (ARNt-cys) ^ Jujll £-il 1 OyVS/l y j**u ARNm 

gjLJI uCjjJI j-x Ji* 

: JLJuauJ I 3 «Aaa«a I ft i ^iJL ^^«J I I - 

■i. t. ■ ,11 jjuc-a y yyVl yuJ-l yd I y ARNm Jl Sj— »l j jl . 

Jl yu^Vf ya*J.fjiij ^i-Vl IJjbj ARNt 1 ) oUall iyl IJf jujl^ y> y 

« 

^>ij) : JjL* yJi . n 

wm «F 1 ' M « 

. (Transcription) . 

. (Translation) . 



: J.JU.-J I £_o o’VmJuII Jig <J jjcJI .7.1 

ADN :V’ 


.(SlyJl 1 iijyL Uuuil ii>JH^Jb£) " # ly)U o»fj -La jy,. 

. ( 2 ii*j jJ I ) juLJ~i y jj&+t - 

t 

* XjJJu f Xfc 1^3 . 

.(T) juJI : Lu j jS/ 1 5 Jtc UJ I ij>)~ 

ARN :"y" W- 
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JUJI r~Jc . 1-1 


Jaii SlyJI 
ARN Jl ^ 


? [ j £- 

-t** Jlij, 10 JU, r^yjl . 

^ ola^JT^Jl i-i ^ ^U:l ajj 

^ .ilyJI yyw> y 

JUiL ajj j—jjj jj-ji ja J ^. : 

t^] *(yJI y ARN 

iV 5ljJ, y^ V* t^X 1 W vAV CUM ^1 Uil J ^ . 

• J^l ^ ARN Jl jU JLdl, jcJI ^-Lojl 

•^’ J! -* 1 * r XJ ^ •Sj^ X ARNm) Jl ^ ^ :^t)Uc.^l . 

:i^cJI u* W-itf. JliLSUIujUI.2 


■-■ 

»fyJI y ADN Jl y UULl ARNm Jl «^u 


4 * 4 J 




: -7-3 

. (JJLJI) ARNt Jl &jJL\ 6 Jub 4 
Akllll 


oLJiiyij.3 


w>*VI y U>Vl JJU : Ujj,j _ 4 
^UjSfL Lfr-Jl jLUIoULJI. 
y-ai i»LjjJ . 2 .y^i . 



•jJIj ARNm JJ o I j o I j\ 

:ARNt y aUd 


ARNm: UUU UUG UGU UGG GUU GUG GGU GGG 

ARNt: AAA AAC ACA ACC CAA CAC CCA CCC 

y yjvvi Jyj 



^ 1 : r . . . ' I J : J.J U_"J | . 

y uui. M, ■ , . J I jisa Jjl^. *Lv a (ARNt - Cys) lk^\^ aij - ^ . 

\ * - J* 

• ^ JLxJL^ 
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J^JI 

■ * 

_» ypjl 

Jjvt ■ 

U , 

C 

A 


uuin 

phenyl- 

UCUl 


UAUI, 


uucf 

aianine 

ucc 


UACI 

u 




serine 



UUA) 


UCA 


UAA \ 



leucine 



j 


uugI 


UGG 


UAG • 


cuu 


ecu. 


CAUl 


cue 


ccc 


CAC 

c 


leucine 


proline 

M M. 


CUA 


CCA 


CAA | 


CUG 


CCG 


cag) 


AUU 


ACUt 


AAU | 


AUC 

i isoleucine 

ACC 


AACl 

A 




threonine 



AUA 


ACA 


AAA | 


AUG 

methionine 

ACG 


AAG) 


GUU 


GCU 


GAU | 


GUO 


GCC 


GAcI 

G 


valine 


alanine 



GUA 


GCA 


GAA| 


GUG 

- 

1 

GCG 


GAG i 


stop 


histidine 


UGU \ 4 . 

I cysteine 

UGCl 


stop 


UGG tryptophane 



1 lysine 


acide- 


CGU , 
CGC 
CGA 
CGG 


arginine 


AGU \ 


| serine 


AGAt 

aggI 


arginine 


GGU 

GGC 

GGA 

GGG 


glycine 


U 


U 


U 


U 
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* 


. ADN U*>UaJl » Ju 1^ J^UI . 


. (2 iiJjJI) *j>lj ajL, ^ . 

* 

.i-ojjl <XcjjJ ^<o « » « 1 - 

.(U) i.ic UJ I ij>j . 

. (Transcription) jt-JI <y> (1) liyjJL iiljl iUJU . ^ 
JaiL^ ARN Jl J— *)L- *1>JU oI» J*>U- :i***L<[ I1»JU oJ* . 

ADN Jl ( ^y ~ . L .al i .ir (_£»L>L i*J \jji I LjJ^t> 

.(ARN Polymerase) jj— J* ARN ^J>\ (ik^UI iLJLJI) 

JjjJ-l JL^I.2 
J * * 


C 

G 

T 

A 

c 

C 

A 

G 

T 

G 

c 

A 

'V j 

G 

c 

A 

T 

G 

G 

T 

C 

A 

C 

G 

T 

G 

c 

A 

U 

G 

G 

U 

C 

A 

C 

G 

U 

>" i^JI 

C 

G 

U 

A 

C 

C 

A 

G 

U 

G 

C 

A 

i-c^JI oaUall olj-IJf 

ARNt Jl JLc 

drJVi 

si 

j J-^LH 

CrLr?**' 

o^ji 



. (Translation) ^ iUJI . 1.3 

■™fc 

; Ujjij ^ ii>jcdl j^LuJI . cj 

++ 


J^j : ARNm Jl. 

iLJlj.jJI ILoJUlII ju>y . 

, L^Lbj ^ L uoi I ^L^SU jJ : ARNt Jl . 

iiSjjil ol_b-^JI ^U^-Sfl . 

.ARNt Jl Jlc ^U>VI . 

U...VJ. :(ATP Jl) iiU*. 


JLu^oVI LaJ> S' I ll jj 

•m ++ a^f 


++ t r+ + 


■ijucu J-3wJ :ii> Jl 


-c 


(51 




. 17 ?. 


